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Antistatic pptes of thermoplastic polymers (esp. polyethylene, 
polystyrene, polypropylene, polybutadienestyrene, 
polyacrylonitrile-butadiene-styrene) are improved by introducing into 
the mass or applying onto the surface salts of benzthiazolium having 
the formula: (where R1 is 8-1 8C alkyl or napthenyl; R2 is H1-5C alkyl 
or napththenyl; R2 is H 1-5C alkyl or (CH2CH20)x H where X=1-1.5, and 
A- is CI-, Br-, 1-, S042-, CI04-, CH3S04-, N03-, (CH3)2P04-, C6H5S032- 
or 0CO(CH2)n CH3 where n = 0-16). These salts are water-insoluble, and 
are more effective than know antistatic agents, esp. with respect to 
low- and high-density polyethylene (Ss=3.3 x 1012 . The salts are 
introduced into the molten polymers in an amt of 0.1-8 wt. %. for 
surface application, 0.1-3 wt. % solns are used. 

Derwent Class: A60; E1 1; E13 
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I 

npe^iarae.Moe H3o6pereHHe othochtch k cno- 
cooy aHTHCxarHHecKOH o6paooTKH TepMon/ia- 
cthhkdIx no«THMepoB nyxe.M HaHeceHHH Ha hx no- 

BepXKOCTb HJIH BBe^eHHH B MaCCV CO,ieH a30TCO- 

iiep/KamHx reTepouHK-i>mecxHX coeziHHeHHH. 

H3BecTeH cnocoo aHTHCraTHHecKOH o6pa6o?KH 
c noMombio a30TCOAep>KamHX reTepouHK;iH<ie- 

CKHX COe^HHeHHH. 

ripe^araeMbiH cnoco6 aHTHCTaTHqecKOH oG- 
paooTXH TepMon.iacrwqHbix no.iHMepoB (Hanpa- 
Mep no/iK3TH^eHa, no.iHCTHpojia, nojianponHJie- 
Ha, no^HSyTaziHeHCTHpo.ia, nojiHaKpH/ioHHTpH.n- 
6yTa^HeHCTHpo.ia) 3ax.ii04aeTCH a HaHeceHHH 
Ha ncBepxHocrb h.ih BBezieHHH b Maccy b Kane- 
cTBe conex a30Tcoixep>KamHx reTepoiuiKjinqecKHx 
coea:-iHeHHH co.ieA 6eH3THa30/iK5i CvieAviomeH 
4>op.My/ibi: 




./R.I 



S R 2 




rAe Ri — ajiKHwTbHbiH paaHKaji C 8 — -Qa hjih Ha- 

4)TeHH.1bHbJH panHKajr (0CTaT0K Ha- 
CbTeHOBblX KrlC.IOT) ; 

R 2 — H, ajiKHJibHbiH panHKa.i Ci— C S HJIH 
-(CH 2 CH 2 0) x H, rAe x= 1 — 15; 

a- = ci- Br- i-, sor~\ cior, CH,sor, 



10 



15 



20 



25 



30 



N0 3 ~, (CHJ.PCV, C.HsSOa" - 

h.th auH/ibHbiH paAHKaji -OCO(CHo) n CH 3 
(W n = 0— 16). 

HanpHMep, no;iyHeHHbie. oopa3Ubi no;iH3TH/ie- 
Ha hh3koh h BbicoKOH niiOTHocTH no npe;uiarae- 
MOMy cnoco6y npn BBeaeHHH b Maccy noviHMepa 
cojieft 6eH3THa30jiHH o6iiaAaiOT p 3 6,7- 10 8 — 
— 7,1-1 0 io Om npn TeMnepaType 20±3°C h ot- 
HocHTejibHOH BJia>KH0CTH 65rb5% h HMeiOT npe- 
jxen Texy^ecTH npn pacTH>KeHHH (a t ) 100 — 
245 xrc/cM 2 , npeAe/i npoHHocxH npn pacTH>KeHHH 
(a p ) 120 — 140 Krc/cM 2 h oTHocHTe/ibHoe yzi-iHHe- 
HHe npH pa3pbme (e%) 160—620%. 

npH noBepxHocTHOM HaHeceHHH Ha nojiHMepw 
cojien 6eH3TH330JHH no npezuiaraeMOMy cnoco- 
6y S s o6pa3uoB cocTaBJineT 6,9 - 10 6 2,4- 10 10 Om 
npn TeMnepaType 20d:3 o C h QTHOCHTejibHOH 
B/ia>KHOCTH 65±5%. 

npHMenneMbJe no npe/unaraeMOMy cnoco6y 

CO/IH 6eH3TH330/IHH o6JiaAa{OT nOBblUieHHOH BO- 
AOCTOHKOCTbtO (He paCTBOpHKDTCfl B BO^e) H npO- 
HB.1HK)T dOiiee BblCOKHH ailTHCTaTHMeCKHH 3({)4)eKT 

npn BBeAeHHH 3 Maccy no/iHSTH.aeHa hh3koh h 
BbicoKofi n;i0TH0CTH no cpaBHeHHio c Hanoojiee 

3({)C()eKTHBH bIMH npOMbtLUjieHHblMH aHTHCT3THKa- 
MH THUa a.TKaMOHOB, KOTOpble paCTBOpHMbl B BO- 

h/ih c m e m h b a iotch c Heft (p s 3,3- 10 12 Om h 
oo.iee). 
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CcxnH 6eH3Tna30JiHa HaHOcaT Ha noBepxnocTb 

nO^HMepOB H3 paCTBOpOB KOHUeHTpaUHH 0,1 — 
3,0 BeC. % HJ1H BBOAHT B M3CCy nOjIHMepOB B 

KO.THMecTBe 0,1—8,0 sec. %. 
BBe^eHHe cojieft 6eK3THa30JiHH b pacnjiaB no- 5 

JIHMepOB B03MC3HCHO 06blHHblMK OlOCOSaMH: Ha 

Ba^buax, b n-iacTOCMecnTe^e THna «5eH6epH» 
hjih b 3Kcrpy£epe. 

ripHMep 1. ZLhckh AHawieTpoM 58 mm h 
tojiuihhoh 2 mm H3 nojiHCTHpo^a norpy>KaK)T ua io 

20 C B.3%*HbIH paCTBOp HOAHAa 3-OKTHJl6eH3TH- 

a3o/iHH b aueTOHe h cyiuaT npa komhsthoh TeM- 
nepaType b BepTHKajibHOM no.no>KeHHH b Teqe- 
HHe 1 cyTOK. p s o6pa6oTaHHbix t3khm cnoco6oM 
o6pa3uoB cocraBJifleT 1,3- 10 10 Om npn reMnepa- 15 

Type 20zb3°C H OTHOCHTeJIhHOH BJia>KHOCTH 

65^5%. 

n p h m ep 2. XIhckh AHaMeTpoM 58 mm h toji- 
iuhhoh 2 mm H3 noJiH6yTa,iuieHcTHpo;ia norpy- 
McaioT Ha 20 c 3 3% -huh pacTBOp HOziHfla 3-ok- 20 
THJi6eH3TH330JiHH b aueTOHe h cyniaT npH kom- 
H3TH0H TeMnepaType b BepTHfcajibHOM noJio>Ke- 
hhh 3 TeneHHe 1 cyTOK. p s o6pa6oTaHHbix TaKHM 
cnoco6oM o6pa3UOB cocraBJiaeT 9,7- 10 9 Om npn 
TeMnepaType 20±3°C h OTHocHTejibHoft B.ia>K- 25 
HOCTH 65±5%. 

ilp'HMep 3. JIhckh awaMeTpoM 50 mm h 

TO^IUHHOH 1 MM K3 nO.7H3TH.aeHa HH3KOH nJIOT- 

hocth norpyxcaiOT Ha 20 c b 3%-Hbin pacTBop 
Ho^H^a 3-0KTHJiGeH3THa3OJiHH b aueTOHe h cy- 30 
uiaT npn KOMHaiHow TeMnepaType b sepTHKajib- 
kom nojioiKeHHH b TeneHHe I cyTOK. p s o6pa6o- 

TaHHblX T3KHM cnOCOOOM o6pa3UOB C0CT3BJIHeT 

2,4- 10 10 Om npH TeMnepaType 20±3°C h otho- 

CHTeJlbHOH BJiaJKHOCTH 6Sd=5%. 35 



FIpHMep 4. 

Ahckh zmaMeTpoM 50 mm h mniUHHoft 1 mm 
H3 nojiHSTHJieHa bwcokoh njiOTHOcTH norpywa- 
fOT Ha 20 c b 2%-HbiH pacTBop x;iopH,aa 2-OKCH- 
3TH.n -3-oKTaAeuHJi 5eH3TH a30jiHH b aueTOHe h cy- 
uiaT npH KOMHaTHofi TeMnepaType b BepTHKa.ib- 
hom noJio>KeHHH b Te^eHHe 1 cyTOK. p a o6pa6o- 
TafiHbix TaKHM cnoco6oM o6pa3UOB cocraBJineT 
1,0- 10 1 Om npn TeMnepaType 20±3°C h otho- 

CHTeJIbHOH BJia>KHOCTH 65±5%. 

flpHMep 5. 

Ahckh AHaMeTpoM 50 mm h tojiiuhhoh 1 MM 
H3 noJinnponw^eHa norpy>naiOT Ha 20cB2°/o-Hbw 
pacTBop xjiopHfla 2-0KCH3THJi-3-0KTaaeuHJi6eH3- 
THa30JiHfl b aueTOHe h cymaT npn KOMHaTHOH 
TeMnepaType b BepTHKajibHOM nojio>KeHHH b Te- 
ieHHe 1 cyTOK. p s o6pa6oTaHHbix TaKHM cnoco- 
6om o6pa3UOB cocTaBJifieT 6,4- 10 7 Om npH TeM- 
nepaType 20±3°C H OTHOCHTe-flbHOH BJia>KHOCTH 

65±5%, 
n p h m e p .6. 

flHCKH J3,H3MeTpOM 58 MM H TOJIIUHHOH 2 MM 

H3 noJiHaKpHJiOHHTpHJiSyTa^HeHCTHpoJia norpy- 
>KaiOT Ha 20 c b 2% -huh pacTBop xjiopn^a 2-ok- 
CH3TH^-3-OKTaAeuHvT6eH3THa3o.iHH b aueHTOHe H 
cymaT' npn komhsthoh TeMnepaType b BepTH- 
Ka^bHOM noJio>KeHHH b Te^eHHe I cyTOK. p 6 06- 
pa6oTaHHbix t3khm cnoco6oM o6pa3UOB cocraB- 
^neT 2,7- 10 7 Om npH TeMnepaType 20±3°C h 

OTHOCHTeJIbHOH BJiaiKHOCTH 65±5%. 

n p h m e p bi 7 — 32. 

COJIH 6eH3TH330JIHH H3HOCHT Ha . nOBepXHOCTb 

nojiHMepoB T3K >Ke, KaK b npHMepax 1 — 6. 
Pe3>vibTaTbi.npHBeAeHbi b Ta6;i. 1. 



446522 

5 6 

TatfjiHua I 



Vze.ibHoe nosepxHocTHOe conpoTHBJieHHe nojimiepoB npa noBepxHOCTHOM HaHeceHHH 

co;ieft 6eH3THa30JiHs( 









KoHueHTpa- 




npHMep, 


flOJlHMep 




UHa pacT- 




\lk. 


CO/Ib 6*€H3TH230;iHa 


BOpa 3HTH- 


p 8 , CM 






CT3THK3, 

Bee. % 




7 


riOJIH3THJieH 


Bdomhji 2-MeTH;i-3-Ha<[)TeHHJi6eH3TH- 


1,0 


9,0- 107 




HH3K0H" nilOTHO- 


330/IHH 






CTH 








8 


» 


Cy^b<j>aT 2-neHTHii-3-,noiieuH.i- 


2,0 


4,6l0 fl 






6eH3THa30wlHfl 




9 




XilOpHJ 2-OKCH3TH^-3-OKTaiieiIHJI- 


0,5 


6,0 -10' 






4, 5, 6, 7-TeTparH,npo<5eH3THa3aiHH 




10 


riOJIHSTHJieH 


XjIOpHS 2-OKCH3TH^-3-OKTa,UeUH^- 


2,0 


8,4-10* 




HH3KOH 


4, 5 t 6, 7-TeTparHapo6eH3THa30^HH 












II 


'» 


» m 


0,1 


0, 1 ■ 1U 8 




ITOJIK9THJZeH 


Flepx^opaT 2-no4HOKCH3TH^-(Ha 15 


2,0 


1,0- 10* 




BWC0K0H 


moji eii) « 3- Ha (|)TeHHJi 6eH3TTTa 3 o^h a 






HJIOTHOCTH 








13 




MeTWicyjibcfaT 2-OKCH3TH;i-3-OKTa- 


2,0 








fleuKJi6eH3THa30^Ha 




14 




BpOMHH 2-OKCH3TH.l-3-OKTajeUH.l- 

4, 5, 6, 7-TeTparHapoo*eH3Tna3o;mH 


0,5 


1,9- I0» 








15 


• 




2,0 


1 aim 


ifi 


• 


HOOHJ 2-OKCH3TH^-3-OKTajieUH.l- 


2,0 


6,1- 10 a 






4, 5, 6, 7-TeTparHjpo6eH3Tna30^HH 




1 T 

17 


no^HnponHJieH 


HHTpaT 2-nOJIHOKCH3THJl (Ha 10 


2,0 


8,8.10? 


18 




MOjieft)-3-Ha{|iTeHH-i6eH3THa3a?iHa 






AueTaT 3-0KTa;j,eixH;iGeH3THa30JiHa 


2,0 


6,1-107 


19 


■ 


• a 




5,3.10® 


20 


• 


V-grJIbtpdT A-ncHTHJI-O-jlOJteUH^I- 

4, 5, 6, 7-TeTparHiipo6eH3THa30JiHa 


2.0 


6,9- IOv 








21 


flO^HCTHpO^ 


HHMeTa(|)oc(})aT 2-OKCH3TH.i-3-OKTa- 


2,0 


3,0107 






neaH.i(5eH3THa30^Ha 






* 


» • 


0,5 


1,0-IOs 


23 


riOJlHCTHpO.l 


nepx.iopaT 2-no.iHOKCH3TKJi (Ha 


2,0 


9,010« 






15 MCwefi)-3-Ha4)TeHH.i-4, 5, 6, 7- 








TeTparHApo6eH3TH a3CviHa 






24 


• 


> * 


1.0 


4,3-107 


25 




DtJH3UCyjIb(pOHdT ^-OK CH3TH<1 




j n ins 




CTHDOJI 


OKTHJl6eH3TH330JIHH 




26 




ByTHpaT 2-MeTH4-3-0KTa4euH-i- 


2,0 


5,0- 10' 






6"eH3THa3o^Ha 


97 


* 


MeTH/icyjib<{)aT 2-0KCH3TH^-3-0KTa- 
jeuHJi-4, 5, 6, 7-TeTparHflpo6eH3TH- 
a30JHa 


2,0 


1,3- 107 


28 


IlojiHaKpHJio- 


CreapaT 2-0KCHaTH;r-3-Ha({)TeHH/i- 


2,0 


3,4-109 




HHTpH,l6yTa- 


6eH3THa30.ma 




AHeHCTHpOJl 








29 




HHTpaT 2-no^HOKCH3TH^ (Ha 10 

Mo;ieH)-3-Ha<})TeHHfl-4, 5, 6, 7-TeTpa. 
rH,5po6eH3THa30^Ha 


2,0 


3,0. 10' 


30 




XLHMeTa^oct^aT 2-0KCH3TH;t-3-0KTa- 
fleuHJi-4, 5, 6, 7-TeTparHipo6eii3- 

TH330JIHa 


2,0 


6,910« 


31 




• • 


0,1 


9,710? 


. 32 




BeH30cy^b(}j0HaT 2-okch3th ji-3- 
okth.1-4, 5 f 6, 7-TeTparHApo6eH3TH- 
aaojina 


2,0 


5,1. 10* 
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Ta6jiHixa 2 



CBOflcTBa nojiHMCpOB npH BBe^eHHH cojieA (5c h 3 th330 ji hh b Maccy nojiHMepa 



flnHMeo 


no.iHMep 
• 


C0^b 6eH3THa30^HH 


KaiHKecTBO 
BemecTBa, 
BBeneHHoro b 
no^HMep, 
sec. % 


Ps. OM 


~t> 
ktc 


KPC 


«. % 


CM* 


CM* 


35 


riQJlHSTHJieH 


XflOpHfl 2-OKCH3THJl-3*OKTa ( aeUHJl- 


0,5 


6,0-10" 


110 


125 


600 




HK3KOH 


4, 5, 6, 7-TeTpar>apo6eH3Tna30JiHH 














I1J10T80CTH 














36 


* 




1.0 


8,1 10' 


105 


130 


610 


X7 




riepxjiopaT 2-noJiHOKCH3THJi (na 15 


2,0 


6,0- I0 J 


100 | 


120 


550 


• 


MOJiefi)-3«Ha$TeHHJ]6eH3THa30JIHH 












oo 




AueTaT -3-0KT2^euHJi - 6eH3THa30;iHH 


2,0 


I.O-IO 10 


115 


130 


580 


'39 




ZlHMeTa^occJjaT 2-okch3thji-3-ok- 


0,2 


7,1 • 10 10 


110 


iOO 








TaaeuHJi-4, 5, 6, 7-TeTparHApo6eH3- 
















THa30JlHfl 












40 


» 


• * 


2,0 


8,4.10' 


120 


130 


600 


41 


Il0iIH3THJieH 


• • 


2,0 


3,0.10" 


240: : 


135 


300 




, BblCOKOB 
















IIJIOTHOCTH 














42 




BympaT 2-MeTHJi-3-0KTajxeiiHJi6eH3- 


4.0 


8,0- 10» 


235 ' 


130 


240 






THa30JlHfl 












43 




HoflHfl 2-OKCH3TH^-3-OKTafleUHJl- 


8,0 


5,0- \0 9 


: 220 


124 


160 






4, 5, 6, 7-TeTparHApo6eH3THa30JiHfl 












44 




MeTHJicyjib$aT 2-OKCH3THJi-3-OKTa- 


1,0 


•6.0-10" 


245 


140 


320 






aemu-4, 5, 6, 7-TeTparH2po6eH3Tna- 
















30^Hfl 













n p H M e p 33. FIOJlHSTHJieH HH3KOH I1JIOTHOCTH 

CMeuiHBaiOT c 4 Bee. % xjiopHAa 2-okch3thji-3- 
0KTaAeuHJi6eH3THa30JiHH Ha Bajibuax npH TeM- 
nepaType 135d=5°C b Te^eHHe 7 mhh. noJiyneH- 
Hbie o6pa3Ubi ofijianaiOT p s 6,7 -10 s Om npH tzu- 5 
nepaTyoe 20z__3°C h oTHocHTejibHOH b ji a >khocth 
65+5% h HMewT a t 105 Kr/cM 2 a p 135 Krc/cM 2 h 
s=530.%. 

ripHMep 34. riOJIH3THJieH BblCOKOM IIJIOTHO- 

cth CMeuiHBaiOT c 4 Bee. % XJiopHAa 2-okch- io 
3THJi-3-OKTa,aeuH-i6eH3THa'30^HH Ha sajibuax npH 
TeMnepaType 155___5°C b Te4eHHe 7 mhh. Flcjiy- 
neHHbie o6pa3Ubi oGjiaaaioT p s 8,2- 10 9 Om npH 
TeMnepaType 20_+_3°C h OTHocHTejibHOH BJia>K- 
hocth 65rb5% h HMeiOT a t 225 Krc/cM 2 , 15 
a P 130 Krc/cM 2 h e=220%. 

FIpHMepbi 35 — 40. BBeaeHHe coJien 6ch3th- 
a30^HH b nojiHMep ocymecTBJiaioT Tax >Ke, Kan 
b npHMepe 33. 20 

CsoHCTBa oopa3iiOB npHBe^eHbi b Ta6-T. 2. 

ripHMepw 41 — 44. BBeAeHHe coJiefi 66H3TH- 
a3o^HH b nojiHMep ocymecTBJiHioT TaK.»e, Kan 
b npHMepe 34. 

CBOHCTBa o6pa3uoB npHBe^eHbi b Ta6ii. 2. 25 



ripe am eT H3o6peTeHHH 

Cnoco6 aHTHCTaTHHecKOH o6pa6oTKH TepMO- 
n^acTHMHbix nojiHMepoB nyTeM HaHeceHHH Ha no- 
BepxHOCTb hjih BBeAeHHfl b Maccy cojiefi N-re- 

TepOUHKJIHMeCKHX COeZlHHeHHH, O T JI H *I a K> IU H H- 

ch TeM, hto, c uejibio yjiyMiueHHH aHTHCTaTHMe- 
ckhx cbohctb noaHMepoB, b Ka^ecTBe cojiefi 
N-reTepouHKJiHMecKHX coeAHHeHHH npHMeHHioT 
cojih 6eH3THa30.HHH caeAyiomeH <j)opMyjibi: 



Or/' - OX 



rAe Ri — ajiKHJibHbiA paAHKaji C 8 — C i8 hjih Ha- 

(JjTeHHJIbHblH paAHKaji 
R 2 — H, ajIKHJlbHblH paAHKa.T Ci— C$ hjih 
-(CH 2 CH 2 0) x H t rAex=l— 15, 

A- -CI" Br-, I-, SO", ClOr, CH.SOi", 

NOr, (CH 8 ) 2 P0 4 -, C.HsSOs""" 
HJIH aUHJlbHblH paAHKaji 
"0C0(CH 2 )dCH 3 (rAe n = 0— 16). 
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